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<210> 1 
<211> 2487 
<212> DNA 

<213> Shewanella massilia 



<400> 1 

atgaacagaa 

agctcagtgt 

ctaaccacag 

gaagtgaaac 

atggtctaca 

ggtcataaga 

aaggcattaa 

ggtctgcatg 

catatgcaac 

acaggtgcag 

ggcacttcat 

ccgtacaaga 

gcgcagttaa 

gtgactaaga 

gtgaccttaa 

tttatccaag 

gatggcgtag 

atccgcgact 

atccagcgcc 

atcggccaaa 

ggcgtgcctt 

caaaagccac 

cgctggattg 

gtttatcccg 

gacagaaacc 

aactggacgg 

cgcaacgata 



gagacttttt 

taacgccctt 

gttcacactt 

ccttcgactt 

atccatcgcg 

gtaataccca 

cactgtttaa 

cggggcaaac 

gtgcggtggg 

gccaaactat 

ggccgctgat 

acctgcaagt 

aagagaaagt 

cccaagccta 

tgctggccat 

gctacagctt 

ccaaaacccc 

tggctaaaac 

agcaacacgg 

tcggtctacc 

catcgggtgc 

tctttgatag 

atgcgattct 

atatcaagat 

gcatgaagca 

caacttgccg 

tcgacgtgta 



aaagggtatc 

aaatgcctta 

cggcgccttt 

agataagtat 

tgtacgttac 

tcaacggggt 

gcattcatta 

cggttggcgc 

gatgcacggc 

tctgccctac 

cttagaacac 

gggttggaat 

gaagcaaggc 

tttgggctgc 

cgcccacgag 

aggttttgaa 

agaatgggcc 

cttagtcaag 

cgaacaaccc 

cggtggtggc 

cgctgcgcca 

ctcagacttc 

cgaacccggt 

gatgattttc 

agccttccat 

cttctcggat 

cggcgcctat 



gcctcatcct 

gccaaagcgg 

aaaatgaagc 

ccaacggata 

cctatggtgc 

gatttccgct 

gatgaagtcc 

gccactggtc 

aactatgtta 

gtgttaggtt 

agcgacacta 

gcggaaaccc 

aagatccgcg 

gagcaactct 

atgatcagca 

gagtttgtgc 

gcgcctatct 

ggccgcactc 

tattggatgc 

atcagctatg 

ggtgccttcc 

aagggcgcga 

aaaaccattg 

tcgggtaata 

aagcttgagt 

atcgtactgc 

gctaaccgcg 



ctttcgttgt 

gcatcaatga 

gcaaaaacgg 

tgattaacgg 

gcttagattt 

ttgttcgcgt 

aaacccaata 

aactgcattc 

agaaaatcgg 

caaccgaagt 

tcgtgctgtg 

atgaatcttt 

tgatcagtat 

acgttaaccc 

aaaagctcta 

cctatgtgat 

gtggtgttga 

agttcatgat 

cggcggtact 

gtcaccacta 

cccgtaactt 

gtagcacgat 

atgctaacgg 

atccttggaa 

gtgtggtcac 

ccgcttgtac 

gtattttagc 



cttaggtggc 60 
agatgaatgg 12 0 
cgtcattgcc 180 
catccgcggc 24 0 
tttactcaaa 300 
aacgtgggac 3 60 
cggtccatca 420 
cagcacgagt 480 
cgactactcc 540 
gtatgcccag 600 
gtcgaacgat 660 
tgcttatctt 720 
cgaccctgtg 780 
acagacagat 84 0 
cgacgataaa 900 
gggtactaaa 960 
agcccatgtt 1020 
gggctggtgt 1080 
ggcgaccatg 1140 
ctcgagtatc 1200 
ggacgaaaat 1260 
tccggttgcc 1320 
ctcgaaagtg 13 80 
ccatcaccaa 1440 
tgtcgatgtg 1500 
tacctatgag 1560 
catgcagaaa 1620 



2 



atggttgagc cactgtttga tagcttgtcg 
gtactcggca aagagaaaga atacacccgt 
ctctataacg aatgtaaagc cgccaacgcg 
ttctggaaac aaggttatgt gcattttggt 
tttagaaacg atcctgaaat caatccacta 
agccgtaaga ttgatcaatt cggttacgat 
aaaaccgagc gtagtcatgg cggccctggc 
tgccatccag acaaacgttt acactcgcag 
tacgcagtca atggccgtga gcctgtgtat 
atcaaagatg gcgatatagt gcgagtcttt 
gtggtatcgg acaacttccc taaagggatt 
ccagtaggta aagatggtag cactgaaggt 
ggcgatccta acaccctcac tttagacata 
gcctatactt gcttagtcga gtttgaaaaa 
ttcgatggcc cgatcgaagt cgaaatc 



gattttgaaa ttttcactcg ctttgccgcc 1680 
aacatgggcg aaatggagtg gttagaaacc 174 0 
ggcaagtttg agatgcctga ctttgcgact 1800 
gacggtgaag tctggacgcg ccatgcagac 1860 
ggcacgcctt caggtttgat tgaaatcttt 1920 
gactgtaaag gtcacccaac gtggatggag 1980 
tctgacaagc atccgatttg gttgcagtca 2 04 0 
atgtgtgagt cgcgagaata ccgcgagact 2100 
atcagccctg tcgacgcaaa agcacgtggc 2160 
aacgaccgtg gccaactgtt ggcgggtgct 222 0 
gtgcgaattc acgaaggcgc gtggtatggg 22 80 
ggtgctgaag tcggcgccct gtgtagttat 234 0 
ggcacctcta aacttgccca agcttgctca 2400 
taccaaggca aagtgcctaa ggtcagctcc 2460 

2487 



<210> 2 
<211> 2486 
<212> DNA 

<213> Shewanella putrefaciens 



<400> 2 
atgaacagaa 
agctcagtac 
ctgaccactg 
gaagtcaaag 
atggtctata 
ggccataaga 
aaagcattaa 
ggcttacacg 
catatgcagc 
accggtgcag 
gcacctcttg 
cttacaaaaa 
cgcaattaaa 
tgactaaaac 
tgacgctgat 
tcatccaagg 
atggtatcgc 
tccgcgatct 
ttcagcgcca 
taggccaaat 
gtgtgccggc 
aaaaaccgct 
gctggattga 
tatatcccga 
accgtaaccg 
actggacagc 
gtaacgatat 
tggtcgagcc 
tgctgggtaa 
tctataacga 
tctggaagca 
ttagaaacga 
gtcgtaagat 
aagctgaacg 
gccatccgga 



gagacttttt 
tagcgccctt 
gctcccactt 
ccttcgattt 
acccatcccg 
gtaataccca 
agctgtttaa 
caggacaaac 
gcgcggtggg 
gccaaccatt 
gccactgatc 
cctgcaagtg 
agagaaggtc 
ccaggcttac 
gctggccatc 
ttacagctta 
caaaacccct 
ggccaaaacc 
acaacacggt 
cggcttaccc 
gaccacagct 
gtttgacagc 
tgcgattctc 
tattaagatg 
catgaagcaa 
cacttgtcgt 
cgacgtgtac 
tttgtttgaa 
agagaaagaa 
gtgtaaagcc 
aggttatgta 
tcctgaaatc 
tgaacaattt 
cagccatggt 
tcaccgctta 



aaaaggctta 
aaatgcgctg 
cggtgccttt 
agataaatat 
cgtgcgttac 
gcagcggggg 
acactcactc 
tggttggcgc 
gatgcacggt 
ctgccctatg 
ttagaaaaca 
ggctggaacg 
aaacagggta 
cttggctgtg 
gcccatgaga 
ggctttgaag 
gagtgggcgg 
ttagttaagg 
gagcaacctt 
ggcggtggta 
gcagctccgg 
acagacttta 
gaacccggca 
atgattttct 
gccttccaaa 
ttctccgaca 
ggtgcctatg 
agcttgtctg 
tacacccgca 
gctaacgccg 
cactttggtg 
aacccattag 
ggctatgatg 
ggtccaggtt 
cactcacaaa 



gcctcaacct 
gccaatactg 
aaaatcaagc 
ccaacggata 
ccgatggttc 
gatttccgct 
gatgaggtcc 
gccacggggc 
aattttgtga 
tattaggctc 
gcaacacgat 
ctgaaaccca 
aaatccgcgt 
agcagttgta 
tgatcaccca 
agtttgtgcc 
cgcctatctg 
gccgtaccca 
actggatggc 
ttagctatgg 
gcgctttccc 
aaggcgcaag 
aaaccattga 
cgggtaataa 
agcttgaatg 
tcgtgttgcc 
ccaaccgcgg 
actttgagat 
atatgagcga 
gtaagtatga 
aaggcgaatt 
gcacgccttc 
actgccaagg 
cgaataaata 
tgtgtgagtc 



ctttcgttgc 

gcctgaatga 

gtaaaaacgg 

tgattaacgg 

gcttagactt 

ttgttcgtgt 

aaaccaagta 

aactgcattc 

aaaaaatcgg 

aaccgaagta 

tgtgctgtgg 

tgaggccttt 

gatcagtatc 

tgtgaaccca 

aaagctacac 

ttacgtgatg 

cggtgttgaa 

aataatgatg 

cgcagtactt 

tcaccactac 

acgtaactta 

cagcacgatt 

tgccaacggt 

cccatggaac 

cgtggtctct 

agcttgcacc 

tattctggcg 

ctttactcgt 

aatggagtgg 

gatgcctgac 

atggacgcgc 

cggtttgatt 

ccatcctatg 

tcctatgtgg 

aaaggaatac 



tttaggtggc 

aaacgaatgg 

catgattgcc 

tatccggggt 

tttactaaaa 

gacctgggat 

cggtccatcg 

cagcaccagc 

cgactactcc 

tatgcccaag 

tcaaacaatc 

gcgtacctcg 

gaccctgtgg 

cagactgacg 

gatgagaaat 

ggcactaaag 

ccacacatta 

ggttggtgta 

gcgaccatga 

tccagtattg 

gacgagaatc 

cccgttgccc 

tctaaagtgg 

caccatcaag 

attgatgtga 

acctatgagc 

atgcagaaaa 

tttgccgcgc 

atagaaaccc 

tttgccacct 

cacgctgact 

gaaatcttca 

tggatggaaa 

ttgcaatctt 

cgcgaaacct 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 



3 



acacagttaa tggtcgcgaa cctgtgtata 
ttaaagatgg cgatatcgtg cgggtcttta 
tggtatcgga tcgtttccct aaaggtgtag 
cagtgggtaa agatggcagc gttgaaggcg 
gtgaccctaa taccctaacc ttagacattg 
cctatacatg tctggttgag tttgaaaaat 
tcgatggtcc tatcgaagtt gaaatc 



ttagccctga agatgctaaa acccgtggca 2160 
acgaccgagg tcaactgtta gctggcgcag 2220 
tgcgaattca tgaaggtgca tggtatggcc 2280 
gagccgaaat cggtgccctg tgcagctatg 2340 
gtacctctaa gttggctcaa gcttgctcag 2400 
accaaggtaa agcacctaag gttagctcct 2460 

2486 



<210> 3 

<211> 2487 

<212> DNA 

<213> Shewanella c 



a^gaacagaa gagacttttt aaagggtatc gcctcatcct ctttcgttgt cttaggtggc 60 
agctcag^gt Lgcgccctt aaatgcctta gccaaaacgg gcatcaatga agacgaatgg 120 
ctaaccacag gttcacactt cggcgccttt aaaatgaagc gcaaaaacgg ^cattgcc 180 
gaagtgaaac ccttcgactt agataagtat ccaacggata tgattaacgg catccgcgac 240 
atggtctaca atccatcgcg tgtacgttac cctatggtgc gcttagattt tttactcaaa 300 
gg?cataaga gtaataccca tcaacggggt gatttccgct ttgttcgtgt "catgggac 360 
aaggcattaa cactgtttaa gcattcatta gatgaagtcc aaacccaata cggtccatca 420 
gg^tgcatg cgggtcaaac tggttggcgc gccacgggtc aactgcattc cagcacgagt 480 
catatgcaac gtgcggtggg gatgcacggc aactatgtga agaaaatcgg eg c c 540 
acaggtgcag gecaaacaat tctgccctac gtgttaggtt caaccgaagt gtatgcccaa 600 
ggcactLa? ggcegctgat cttagaacac agegacacta tcgtgctctg Jtcgaacgat 660 
cegtacaaga acctgeaagt gggttggaat gcggaaaccc atgaatcttt tgettatett 720 
gcgcagttaa aagagaaagt gaagcaaggc aagatccgtg ttatcagtat cgaccctgtg 780 
gtgactaaga cccaagccta tttgggctgt gagcaactct acgttaaccc acagacagac 840 
gtgactttL tgctggccat cgcccacgag atgatcagca aaaagctcta cgacgataaa 900 
?t?atccaag gctacagctt aggttttgaa gagtttgtgc cctatgtgat gggtactaaa 960 
gatggegtag ccaaaacccc agaatgggee gcgcctatct gtggtgttga agcccatgtt 1020 
atccgcgact tggctaaaac cttagtcaag ggccgcactc agttcatgat gggctggtgt 1080 
atccagcgcc ageaacaegg cgaacaaccc tattggatgg eggeggtact ggcgaccatg 1140 
ateggecaaa tcggtctacc cggtggtggc atcagttatg gtcaccacta ctcgagtatc 12 00 
ggcg?gcctt cafcgggtgc cgcggcgcca ggtgctttcc cccgtaactt ^acgaaaat 1260 
lLaagccac tatttgatag ctcagacttc aagggegega gcagcacaat tccggttgcc 1320 
cgctggattg atgegattet cgaacctggt aaaaccattg atgetaaegg ctcgaaagtg 1380 
g?ttatcccg atatcaagat gatgattttc tegggtaata atccttggaa cca caccaa 1440 
gacagaaacc gtatgaagca agccttccat aagcttgagt gtgtggtcac tgttgatgtg 1500 
aactggaegg caacttgccg ettcteggat ategtactae ccgcttgtac tacctatgag 1560 
cgcalcga?a tegaegttta cggcgcctat gctaaccgcg gtattttagc catgeagaaa 1620 
a?ggttgagc cactgtttga tagcttgtcg gattttgaaa ttttcactcg ctttgccgcc 1680 
gtacttggta aagagaaaga atacacccgt aacatgggcg aaatggagtg gctagaaacc 1740 
ctctataacg aa?gtaaagc cgccaacgcg ggcaagtttg agatgectga etttgegact 1800 
ttctggaaac aaggttatgt gcattttggt gaeggtgaac tctggacgcg ccatgcagac 1860 
tttagaaacg atcctgaaat caatccacta ggcacgcctt caggtttgat tgaaatcttt 1920 
ageegtaaga ttgatcaatt eggttacgat gactgtaaag gtcacccaac ttggatggag 1980 
aaaaccgagc gtagccatgg cggccctggt tctgacaagc atccgatttg Sttgcagtca 2040 
tgccacccag acaaacgett acactcgcaa atgtgtgagt cgegagaata ccgcgagacc 2100 
tacgeagtea atggccgtga gcctgtgtat atcagccctg tegaegcaaa agcgcgcggc 2160 
ataaaagatg gcgataLgt gcgagtcttt aacgacegtg gccaactgtt OTcgggtgca 2220 
gtggtatcgg acaacttccc tactggtatt gtgeggatte aegaaggege atggtatggg 2280 
ccagtaggta aagatggtag cactgaaggt ggggctgaag tcggcgccct gtgcagttat 2340 
ggegatc^ta acaccctcac tttagacata ggcacatcta aacttgccca agettgetea 2400 
gcc?atactt gcttagtcga gtttgagaaa taccaaggca aagtgcctaa ggtcagctcc 2460 
ttcgatggcc ctatcgaagt cgaaatc 



4 



<210> 4 
<211> 1080 
<212> DNA 

<213> Photobacterium phosphoreum 



aca^actga aaga.tgtaa gacattsata tggtggtcaa atgatccgat taaaaacagt „ 
caggttggct ggcagtgtga gactcatggt tcttatgagt at 9 | atcgcaa 180 

aaggtcgcag atggtgggat ccgtatgatc tcggtcgatc ctgtag g | t ctt 240 

aaatatttta actgtgagca ccaatacgtc aatcctcaaa ccg g acttac 300 

gctattgcgc atacattgta taaagaagat =tgtacgata ^aattt 9^ 360 
actttaggct tcaatgaatt cttgccttac "attgggta cagg ^ tcgagaattt 42Q 
aaaacgccag aatgggcaga 9 cc ^"tgt ggcgtt g a « aC agcgtcaa 480 

gctcgcggat tagttaaaaa ccgtacgatg ataa t9t"g g* g99 a 540 
caacacggtg agcagcctta ttggatggga 9cagtgctgg cttcgatgtt 60Q 
ggcttacctg gtggagggat "cctattct «ctttt.c« gtggcg gg 9. 660 
agtactgcag ctgggccggg gggatttccg c9 taat 9"g atg aa atg gattgat 72 0 
tggaataata acgattttaa aggctacagt tcgacaattc ^tcgcaag { at ?8Q 

gcgatcatgg aaccaggtaa a cSaSa LgLatcgt 840 

attaagatga tggtctttag tggttgtaat ccgtgga ttQattatac atggacacca 90 0 

SSSS f.*.— =™K MS c«4»-! -so 



<210> 5 
<211> 392 
<212> PRT 

<213> Shewanella massilia 



Met IA Trp Thr Asn Leu Trp Arg Thr Leu Asn Ly S Pro Thr Lys 

i 5 10 

Ala Leu Thr Leu Gly Ala Val Ser He Ser Ala Phe He Met Gly He 

20 25 
lie Phe Trp Gly Gly Phe Asn Thr Ala Leu Glu Ala Thr Asn Thr Glu 

35 40 
Ala Phe Cys He Ser Cys His Ser Met Glu Ser Lys Pro Tyr Gin Glu 

50 55 60 

Leu Gin Glu Thr Val His Trp Ser Asn His Phe Gly Val Arg Ala Thr 

65 70 75 

cys Pro Asp Cys His Val Pro His Asn Trp Ser Arg Lys He Ala Arg 

85 90 
Lys Met Glu Ala Ser His Asp Val Trp Gly Trp Leu Phe Asn Thr Val 



100 105 



Asn Thr Pro Glu Lys Phe Glu Ala Lys Arg Leu Glu Met Ala Ser Arg 
115 120 



Glu Trp Lys Arg Phe Asp Arg Asp Asn Ser Leu Ala Cys Lys Asn Cys 

130 135 
His Asn Tyr Asn Ser Met Lys Trp Glu Ala Met Ser Pro Leu Ala Gin 
145 150 155 

Lys Gin Met Lys Arg Ala Ala Glu lie Asp Gin Ser Cys He Asp Cys 
165 1™ 17b 

His Lys Gly He Ala His His Leu Pro Glu Met Gly Thr Ala Arg Ala 
180 185 

Pro Glu Leu He Ala Glu Val Gly Ala Gly Val Ser Ser Val Glu Thr 
195 200 205 

Asn Gin Thr Tyr Tyr Ser Ala Leu Thr Lys Pro Leu Phe Phe Thr Asp 

210 215 220 

Lys Gly Asp Val Glu Ala Gly Thr Leu Asn Val Ala Thr Lys Val Lys 
225 230 2 

Val Leu Glu Thr Gin Gly Lys Arg lie Lys He Gly He Asp Gly Trp 
245 250 25 

Arg Lys Lys He Gly Ala Gly Arg Val He Tyr Met Asp Phe Gly Val 
260 265 

Asn He Leu Ser Ala Gin Leu Thr Lys Asp Ala Ala Glu Thr Gly Gly 

275 280 285 

val He Gin Thr Phe Glu Glu Lys Glu Asp Pro Met Thr Gly Leu Lys 

290 2 * 5 300 

Trp Gin Arg He Glu Ala Gin He Trp Thr Asp Lys Asp Tyr Leu Leu 



305 



310 315 



Thr Glu Leu Gin Pro Leu Trp Gly Tyr Ala Arg Asp Thr Phe Arg Ser 
325 330 335 

Ser Cys Ser Val Cys His Thr Gin Pro Asp Glu Ala His Phe Asp Ala 



340 



Asn Thr Trp Pro Gly Met Phe Gin Gly Met Leu Ala Phe Val Asn Met 
355 360 365 

Asp Gin Asp Thr Gin Ala Leu Val Gin Lys Tyr Leu Gin Glu His Ser 



370 



375 



Ser Thr Phe Val Lys Lys Glu His 
385 390 



<210> 6 
<211> 2523 
<212> DNA 

<213> Rhodobacter sphaeroides 



6 



ataccccqcc cgggacgaag cccggcaaga ccgtcatacg gaagaaagga aagccagatg 60 

caccagctgc cgggcgtgct cgattcgatc tattcgccca cgcggatcaa atatccgatg Jbu 
gjgcgccgcg aa^cctcga gaagggcgtg aacgccgacc ^tccacccg W«acggc 420 
gact?cg?cc gcgtcacctg ggatgaagcg ctcgacctcg tggccaagga ^tgaagcgc 480 
ottcagqaaa gctacgggcc caccggcacc ttcggcggct cctacggctg gaaaaacccg 540 
ggccggcJgc acaac?g?ca ggtcctcatg cgccgcgcgc tgaatctcgc ^gggttc 600 
qSactcgt cgggcgacta ttcgaccggc gccgcgcaga tcatcatgcc gcatgtcatg 660 
qqcacactS aggtcLcga gcagcagacc gcctggcccg tggtggtgga caaca eg a 720 
^gatggtc? tc?gggccgc egatceggtg aagaccaacc agateggctg ^ggtcccc 780 

S=S3 SSES £E5= SSS5 SS=SS ™ 9 .00 
S= =S=S S2SSS = 2225 S E. 

aceggegaga gcgacggcac gcccaagacg gccgaatggg ccgccgagat ctgcggcctg 1080 

ksss sss SSSK SS2S SSSE 

Sa ssas ssss =ss gg Hi 

ggcaagcegg tcgaaggtgc ggcctggctg teggegageg scgc^cttc Satcccctgc 138 
acccqqqtqq tggacatget gctcaatccg ggcggcgagt tccagttcaa cggtgccacg w 
f'JSafc ccgacgtgaa gctggcctac tgggtgggcg gcaacccctt cgcgcaccac 1500 
caggaccgca ac^ggatget caaggectgg gaaaagctcg agaccttcat -^gcaggac 1560 
tScagtgga ccgccaccgc gcgccacgcc gacatcgtcc tgccggcgac gacctcctac 1620 
gaacgcaacg acatcgagtc ggtgggcgac tattcgaacc gcgccatcct cgcgatgaag 1680 
aaqqtqgtcg atccgctcta cgaggcccgg teggactacg acatcttcgc agccctgacg 1740 
SaacSctqq gcaaqggcaa ggaattcacc gaaggccgcg acgagatggg ctggatcagc 1800 
?cgt?ctacg Iggcggcggt gaagcaggee gagttcaagc agatggagat 9ccgtcgttc I860 
naaaaettct qatcqqaagg gategtcgag ttcccgatca ccgagggcgc gaacttcgtt 1920 
SSatgccg aftt^cgega ggatccg^tg ttcaaccccc tcggcacgcc ctcgggcctg 
a?cgagatct actcgaagaa catcgagaag atgggctatg acgattgccc 33«catccg 2040 
acctggatgg aaccggccga gcgtctcggc gggccggggg cgaaatatcc gctccatgtg 2100 
qtggcgagcc acccgaac?c gcggctgcac tegcagctga acggcacctc ^tgegegae 2160 
ctc?a?qcqq tegeggggea cgagccctgt ctcatcaacc ccgacgatgc ggccgcgcgc 2220 
qqcatcgcqg acggcgSgt getgegggtg ttcaacgacc gegggcagat cctcgtgggc 2280 
gcgaaggtga gcgacgcggt gatgeeggge gcgatccagg tctacgaggg eggctggtae 2340 
gac^tcg LLcLgg. ggaaggcacg ctcgacaaat -oggog^t ^acgtgctg 4 

tcactcaacq tcqgcacctc gaagctggcg cagggcaacu geggc^agae 

gaStcgaaa LKtgcggg ^gcgccggtg acggtgaccg tgttcgacac gecgaaggga 2520 



ccc 



<210> 7 
<211> 2475 
<212> DNA 

<213> Rhodobacter capsulatus 
<400> 7 

atgacgaagt tttccggaaa cgagctgcgc 
tactcggttg caccgggcgc gctgggcatg 
cgcgccgagg cgctggccaa tggcacggtg 
gegaeggteg aaaacggccg cgccaccgcc 
acgccgatgc tggaaggcgt gctggactcg 
atggtgcggc gegaattect cgaaaaaggc 



gcagagcttt accgccgcgc tttcctcagc 60 
ttcggccggt cgcttctggc caagggcgcc 12 
atgtcgggca gccactgggg cgtctttacc 18 
ttcaccccct gggaaaaaga cccgcatccg 24 
atetattege egacgeggat caaatatccg 3 0 
gtgaatgctg atcgctccac ccgcggcaac 36 



ggcgattttc gtcccgtcag ctgggatcag gcgctcgatc tgcatggtcg ^cgaggtc 420 
laacaaqtcq aaggagacct acggcccgca ggcgtctttg gcggctccta tggctggaaa 480 
agcccSgc ggc?gcacaa ttgcaccacg cttctgcgcc ggatgctgac gctggcgggc 540 
olctataSa acggcgcggg cgattattcg accggcgcgg cgcaggtgat catgccgcat 600 
glggtcggca cgf?g|aS cLtgaacag cagaccgcct ggccggtgct ^cggaaaac 660 
fccgaaglca tggtgttctg ggccgccgat ccgatcaaga cagcagatat cggctgggtg 720 
?atcccqaac aSgcgccta tccggggact gaggcgctca aggccaaggg caccaaggtc 780 
a?cgtcl?cg atccg^tccg caccaagacg gtcgaattct tcggcgcgga tcacgtcacg 840 
ccqaaaccgc agaccgatgt ggcgatcatg ctgggcatgg cgcatacgct ggtggccgaa 900 
qaccSta?g Jaaaggac^t catcgccaac tacacctcgg gcttcgacaa gttcctgccc 960 
XtctgaJgg gcgaglccga cagcacgccg aagaccgccg aatgggcgtc ggatatcagc 1020 
ggcg^ccgl ccgagacgat caaggaactg gcgcggctgt tcaaatcgaa ^gcacgatg 1080 
Sggcggcgg gctggtcgat gcagcggatg catcacggcg agcaggcgca ttggatgctg 1140 
gtlaclctgg cctcgatgct gggtcagatc gggctgcggg gcggcggctt <=gggctgtcc 1200 
a?ca?ta?? cgggcggtgg cacgccctcg agcagcggtc cggcgctttc 999 »«0 
gatggcgggc gacgaagggg ccggaatggc tggcggcgag cggcgcttcg gtgtatcccg 1320 
gtggcgclcg tggtcgacat gctggaaaac cccggcgccg aattcgactt caacggtacg 1380 
cgScgaaat tcccggatgt gaagatggcc tattgggttg gcggaacccc ttcgtgtcac 1440 
cScaggacc gcaa^cgcat ggtcaaggcc tgggaaaaac tggaaacctt catcgtgcat 1500 
qJctScagt ggacgcccac ggcgcggcat gccgacatcg tgctgcccgc gacgaccagc 1560 
?atqaacgca acgacatcga gacgatcggc gattattcga acaccggcat cctggcgatg 1620 
aaqaaScg tcgagccgct ?tacgaagcc cgcagcgatt acgacatctt cgccgcggtc 1680 
qccqaacggc tgggcaaggg caaggagttc accgaaggca aggacgagat gggctggatc 1740 
aS t acScgaSc cgccaagcag goaaagcggg ggtcgagatg ccccgccttc 1800 
qacqccttct gggcggaagg gatcgtggaa ttcccggtca ccgacggcgc ggacttcgtg 1860 
?gc?atgcca IStccggga agatccgctg ctcaacccgc tgggcacgcc Saccggcctg 1920 
aSagatct actcgaagaa catcgagaag atgggctatg acgactgccc ggcgcatccg 1980 
acXgatgg aaccgcttga acggctcgac gggccggggg cgaaatatcc gctgcacatc 2040 
gcggScgca cccg^tcaac cggtgtactc gcacccgttc accggctcaa cggcacggtg 2100 
ctgcgcgaag gctatgcggt gcaggggcac gagccctgcc tgatgcaccc cgacgacgcc 2160 
qccgcgcgcg gcatcgccga tggcgacgtg gtgcgggtgc acaatgatcg cggtcagatc 2220 
ctgaccqggg ^caagltgac cgttgcggtg atgaaggggg taatccagat ctacgaaggg 2280 
g^gg?a?g atccc?cgga cgtgaccgag gcggggacgc tcgacaaata cggcgacg" 2340 
alcqtoctgt cggccgatat cggcatgtcg aaactggcgc agggcaactg tggtcagacc 24 00 
SSS5 aggtcgagaa aScaccggc cccgccgtca ccctgaccgg ctttggtcgc 2460 



gcgaaggcgg tcgaa 



<210> 8 
<211> 404 
<212> PRT 

<213> Rhodobacter sphaeroides 

Met°Gly Arg Ser Cys Gly Gin Ala Ser Glu Ala Lys Val He Gly Arg 
1 5 10 

He Trp Lys Ala Phe Trp Arg Pro Ser Thr Lys Trp Gly Leu Gly Val 

25 30 



20 



Leu Leu Val Thr Gly Gly He Ala Gly Ala Val Gly Trp Asn Gly Phe 
35 ~ 40 45 

His Tyr Val Val Glu Lys Thr Thr Thr Thr Glu Phe Cys He Ser Cys 



50 



55 60 



His Ser Met Arg Asp Asn Asn Tyr Glu Glu Tyr Lys Thr Thr He His 

7 5 uu 



65 



70 



8 



Tyr Gin Asn Thr Ser Gly Val Arg Ala Glu Cys Ala Asp Cys His Val 
85 90 

Pro Lys Ser Gly Trp Lys Leu Tyr Arg Ala Lys Leu Leu Ala Ala Lys 

100 105 
Asp Leu Trp Gly Glu He Arg Gly Thr He Asp Thr Arg Glu Lys Phe 

115 120 
Glu Ala His Arg Leu Glu Met Ala Glu Thr Val Trp Ala Asp Met Lys 

130 135 
Ala Asn Asp Ser Ala Thr Cys Arg Thr Cys His Ser Phe Glu Ala Met 
145 I 50 155 

Asp Phe Ala His Gin Lys Pro Glu Ala Ser Lys Gin Met Gin Gin Ala 

Met Asn Glu Gly Gly Thr Cys He Asp Cys His Lys Gly lie Ala His 
180 185 

Lys Met Pro Asp Met Ala Ser Gly Tyr Arg Ala Leu Phe Ser Lys Leu 

195 200 
Glu Lys Ala ser Gin Ser Leu Lys Pro Arg Lys Gly Glu Thr Leu Tyr 

_ one: ZAU 



210 215 



Pro Leu Arg Thr He Glu Ala Tyr Leu Glu Lys Pro Ser Gly Glu Ly. 



230 



225 

Ala Lys Ala Asp Gly Arg Leu Leu Ala Ala Thr Pro Met Gin Val Val 
245 250 

Asp Val Thr Gly Asp Trp Val Gin Val Ala Val Lys Gly Trp Gin Gin 

260 265 
Glu Gly Ala Glu Arg Val He Tyr Glu Lys Gin Gly Lys Arg He Phe 
275 

Asn Ala Ala Leu 



260 

arn val lie Tvr Glu Lys Gin Gly 

285 

Ala Pro Ala Ala Thr Gly Ser Val Val Pro Gly Ala 



275 280 



290 



295 



300 



Ser Met Val Asp Pro Asp Thr Glu Gin Thr Trp Thr Asp Val Ser Leu 
305 310 315 



Thr Ala Trp Val Arg Asn Arg Asp Leu Thr Gly Asp Gin Glu Ala Leu 
325 330 

Trp Gin Tyr Gly Lys Gin Met Tyr Asn Gly Ala Cys Gly Met Cys His 

340 345 
Val Leu Pro His Pro Glu His Phe Leu Ala Asn Gin Trp He Gly Thr 



355 



360 



Leu Asn Ala Met Lys Ser Arg Ala Pro Leu Asp Asp Glu Gin Phe Arg 
370 375 380 



9 



Leu Val Gin Arg Tyr Val Gin Met His Ala Lys Asp Val Olu Pro Glu 
385 390 395 



Gly Ala Ala Glu 



<210> 9 
<211> 2544 
<212> DNA 

<213> Escherichia coli 



<400> 9 fr 3aaC atca cQtcqqcgtt ttctggcaca actcggcggc 60 

^ii^igiiiipl 

cgSatccga tggtacgcgt gg.c?ggctg cgtaagcgcc at«c.gcga "cctcccag 360 

SSSS SSSS 232S 

caatcgacgg ggatgttcca taacgcttcg gggatgcgtg cgaaacgtat tgccttgcat 540 

wMmmmmm 

ggggagcatg tgaagcaca? tgcggttaac ccgcaaactg acgtgccgct ^aactcgcg 900 

Ss =3= 5=3 iSi Si SS 

53 Sii S3 SS 5S=5 s=s E 
Sss Sass » HSIS 155 S3 Hi 
i« SEI HIS S s=s ss as 

Jtocgcaacg ?ggaaacggt tatcgccata gataaccagt ggacctcaac ctgccgcttt 1560 

EH aSglggl sssss ssss sass 

ScaS,:: tcgltllttt ccgcg.gctg tgccgtcgct tt.atcgcga agaagccttt „« 

ISIS 1SH S3 Sis SIS sag 1 

S== 255= =2=3 SSS |i 

qqtgggcctg gctcgcaaaa gtatccgttg catctgcaat ctgtgcatcc 9gatttccga z 
?ctcactcgc agttatgtga gtcggaaacg ctgcgtcacg aatatacggt agcgggtaaa 2160 
gagccagtat tcattaaccc gcaggatgcc agcgcgcgcg 9f«cgtaa cggtgatgtg 2220 
atacacgtct ttaacgctcg cggtcaggtg atggcagggg cagtggtttc tgaccgctat 2280 
gcac^cggcg tggcacgaa? tcacgaaggg gcatggtacg atccagataa aggcggcgag 2340 
ctgggtgcgc tgcgcaaata cggtaacccc aacgtgttga ccatcgacat cggtacatog 2400 
caocKqcgc aggcgaccag tgcgcacact acgctggtgg aaattgagaa gtacaacgga 2460 
acagtggagc aggtgacggc gcttaacggc cccgtggaga tggtggcgca gtgcgaatat 2520 
gttcccgcgt cgcaggtgaa atca 



10 



<210> 10 
<211> 477 
<212> DNA 

<213> Salmonella typhimurium 
<400> 10 

atgaaacagg tggtgtcgcc gcagtttgaa 
ctctgccgac gctttaaccg tgaagcggca 
ctgaaacgca tctggcagga agggagccag 
attttcgagg tgttctggaa tcaacaggag 
gtacgccatc aggctttccg tgaagatccg 
ttgatcgaga tttactccaa aaccatcgcc 
cccatgtggt tcgaaaaaat cgaacgctcg 
ctgcacttac aatccgtcca ccctgatttc 



gcgcgtaacg actttgatat tttccgcgat 60 
ttcacggaag gtcttgatga aatgggctgg 12 0 
cagggaaaag gtcgcggtat ccacttaccg 180 
tacatcgagt ttgatcatcc gcagatgttt 240 
gacctggagc cgttgggcac gccaagcggt 3 00 
gacatgcaat acgacgatgg tcagggccat 3 60 
catggcgggc cgggatcgca gcgctggccg 42 0 
cgtctgcatt cccaactgtt gcgagtc 477 



<210> 11 
<211> 390 
<212> PRT 

<213> Escherichia coli 

Me^Ar^Lys Leu Trp Asn Ala Leu Arg Arg Pro Ser Ala Arg Trp Ser 
1 5 10 15 

Val Leu Ala Leu Val Ala He Gly He Val He Gly He Ala Leu He 



20 



25 



30 



Val Leu Pro His Val Gly He Lys Val Thr Ser Thr Thr Glu Phe Cys 
35 40 45 

Val Ser Cys His Ser Met Gin Pro Val Tyr Glu Glu Tyr Lys Gin Ser 
50 55 60 

Val His Phe Gin Asn Ala Ser Gly Val Arg Ala Glu Cys His Asp Cys 
65 70 75 80 

His He Pro Pro Asp He Pro Gly Met Val Lys Arg Lys Leu Glu Ala 
85 90 95 

Ser Asn Asp He Tyr Gin Thr Phe He Ala His Ser He Asp Thr Pro 

100 105 HO 

Glu Lys Phe Glu Ala Lys Arg Ala Leu Leu Ala Glu Arg Glu Trp Ala 
115 120 125 

Arg Met Lys Glu Asn Asn Ser Ala Thr Cys Arg Ser Cys His Asn Tyr 
130 135 140 

Asp Ala Met Asp His Ala Lys Gin His Pro Glu Ala Ala Arg Gin Met 
14 5 150 155 160 

Lys Val Ala Ala Lys Asp Asn Gin Ser Cys He Asp Cys His Lys Gly 
165 170 175 

He Ala His Gin Leu Pro Asp Met Ser Ser Gly Phe Arg Lys Gin Phe 
180 185 190 



11 



Asp Asp val Arg Ala Ser Ala Asn Asp Ser Gly Asp Thr Leu Tyr Ser 
~ 200 205 



195 



lie Asp He Lys Pro He Tyr Ala Ala Lys Gly Asp Lys Glu Ala Ser 



Asp 
210 



215 



220 



Gly Ser Leu Leu Pro Ala Ser Glu Val Lys Val Leu Lys Arg Asp Gly 
225 230 235 

Asp Trp Leu Gin He Glu lie Thr Gly Trp Thr Glu Ser Ala Gly Arg 

25 0 " b 



245 



Gin Arg Val Leu Thr Gin Phe Pro Gly Lys Arg He Phe Val Ala Ser 
260 265 270 



He Arg Gly Asp Val Gin Gin Gin Val Lys Thr Leu Glu Lys Thr Thr 
275 280 285 

Val Ala Asp Thr Asn Thr Glu Trp Ser Lys Leu Gin Ala Thr Ala Trp 
290 295 300 

Met Lys Lys Gly Asp Met Val Asn Asp He Lys Pro lie Trp Ala Tyr 
^ " 310 315 



305 



Ala Asp Ser Leu Tyr Asn Gly Thr Cys Asn Gin Cys His Gly Ala Pro 
325 330 335 

Glu He Ala His Phe Asp Ala Asn Gly Trp He Gly Thr Leu Asn Gly 
340 345 3 50 

Met He Gly Phe Thr Ser Leu Asp Lys Arg Glu Glu Arg Thr Leu Leu 
355 3 60 365 

Lys Tyr Leu Gin Met Asn Ala Ser Asp Thr Ala Gly Lys Ala His Gly 
370 3 75 380 

Asp Lys Lys Glu Glu Lys 
385 3 90 



<210> 12 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer 
<400> 12 

cggvgaytac tcbachggtg c 



<210> 13 

<211> 20 

<212> DNA 

<213> Artificial 



Sequence 



12 



223> Description of Artificial Sequence: PGR primer 

400> 13 
atygatgcga tyctcgaacc 



<210> 14 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

: 2 2 23> Description of Artificial Sequence: PGR primer 
<400> 14 

cgtamwsgtc gakatcgttr cgctc 



<210> 15 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<™l Description of Artificial Sequence: PGR primer 



<400> 15 

gactcacaya wytgygagtg 



<210> 16 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 



Sm> Description of Artificial Sequence: PGR primer 



<400> 16 

tgrccdcgrk cgttaaagac 



<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 



Hill Description of Artificial Sequence: PGR primer 



<400> 17 

ccvggttcga gratcgcatc 



<210> 18 
<211> 16 



13 



<212> DNA 

<213> Artificial Sequence 
<220> 



Description of Artificial Sequence: PCR prrmer 



<400> 18 

cbgayatcst rctgcc 



<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



Description of Artificial Sequence: PCR primer 



<400> 19 

ggmgaytayt cbacmggygc 



<210> 20 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



lllll Description of Artificial Sequence: PCR primer 



<400> 20 

twygarcgya acgaymtcga 



<210> 21 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 



223 > Description of Artificial Sequence: PCR primer 



<400> 21 

ggvycrtacc abscvccttc 



<210> 22 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

lllll Description of Artificial Sequence: PCR primer 
<220> 

<221> modif ied__base 
<222> (9) 

<223> a, c, t ( g ( other or unknown 



14 



<400> 22 

atcarrccns wvggcgtgcc 



<210> 23 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer 
<400> 23 

gbcacrtcdg tytgygg 



<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer 
<220> 

<221> modif ied_base 
<222> (3) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (6) 

<223> a, c, t, g, other or unknown 
<400> 24 

acnccngara arttygargc 



<210> 25 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer 
<400> 25 

tgyathgayt gycayaargg 



<210> 26 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PCR primer 



15 



<400> 26 

ccyttrtgrc artcdatrca 



<210> 27 
<211> 17 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: PGR primer 
<220> 

<221> modif ied_base 
<222> (3) 

<223> a, c, t, g, other or unknown 
<220> 

<221> modif ied_base 
<222> (15) 

<223> a, c, t, g, other or unknown 
<400> 27 

ttngcrtcra artgngc 



<210> 28 
<211> 829 
<212> PRT 

<213> Shewanella c 



Met Asn Arg Arg Asp Phe Leu Lys Gly He Ala Ser Ser Ser Pha Val 

1 5 10 

Val Leu Gly Gly Ser Ser Val Leu Ala Pro Leu Asn Ala Leu Ala Lys 
20 25 30 

Thr Gly lie Asn Glu Asp Glu Trp Leu Thr Thr Gly Ser His Phe Gly 
35 40 45 

Ala Phe Lys Met Lys Arg Lys Asn Gly Val He Ala Glu Val Lys Pro 
50 55 60 

Phe Asp Leu Asp Lys Tyr Pro Thr Asp Met He Asn Gly He Arg Asp 
65 ' 70 75 

Met Val Tyr Asn Pro Ser Arg Val Arg Tyr Pro Met Val Arg Leu Asp 
85 90 95 

Phe Leu Leu Lys Gly His Lys Ser Asn Thr His Gin Arg Gly Asp Phe 
105 J -- LU 



100 



Arg Phe Val Arg Val Thr Trp Asp Lys Ala Leu Thr Leu Phe Lys His 
115 120 125 



16 



Ser Leu Asp Glu Val Gin Thr Gin Tyr Gly Pro Ser Oly Leu His Ala 

130 135 
Gly Gin Thr Gly Trp Arg Ala Thr Gly Gin Leu His Ser Ser Thr Ser 
145 "0 1" 

His Met Gin Arg Ala Val Gly Met His Gly Asn Tyr Val Lys Lys lie 
165 170 

Gly Asp Tyr Ser Thr Gly Ala Gly Gin Thr He Leu Pro Tyr Val Leu 

180 185 
Gly Ser Thr Glu Val Tyr Ala Gin Gly Thr Ser Trp Pro Leu lie Leu 



195 200 



Thr He Val Leu Trp Ser Asn Asp Pro Tyr Lys Asn 



Glu His Ser Asp Thr lie vax ueu — - * 

01 c 



210 215 



Leu Gin Val Gly Trp Asn Ala Glu Thr His Glu Ser Phe Ala Tyr Leu 
225 230 23 

Ala Gin Leu Lys Glu Lys Val Lys Gin Gly Lys lie Arg Val II. Ser 
245 250 

He Asp Pro val Val Thr Lys Thr Gin Ala Tyr Leu Gly Cys Glu Gin 

260 265 
L eu Tyr Val Asn Pro Gin Thr Asp Val Thr Leu Met Leu Ala lie Ala 

275 280 
His Glu Met lie Ser Lys Lys Leu Tyr Asp Asp Lys Phe He Gin Gly 

2 90 295 
Tyr ser Leu Gly Phe Glu Glu Phe Val Pro Tyr Val Met Gly Thr Lys 
305 310 315 

ASP Gly val Ala Lys Thr Pro Glu Trp Ala Ala Pro lie Cys Gly Val 
325 330 

Glu Ala His val He Arg Asp Leu Ala Lys Thr Leu Val Lys Gly Arg 

340 345 
Thr Gin Phe Met Met Gly Trp Cys He Gin Arg Gin Gin His Gly Glu 

355 360 3 " 

Gin Pro Tyr Trp Met Ala Ala Val Leu Ala Thr Met He Gly Gin lie 

370 375 
Gly Leu Pro Gly Gly Gly He Ser Tyr Gly His His Tyr Ser Ser lie 
385 390 395 

Gly Val Pro Ser Ser Gly Ala Ala Ala Pro Gly Ala Phe Pro Arg Asn 

405 410 
Leu Asp Glu Asn Gin Lys Pro Leu Phe Asp Ser Ser Asp Phe Lys Gly 



420 425 



17 

Ala Ser Ser Thr He Pro Val Ala Arg Trp He Asp Ala He Leu Glu 



440 



435 

Pro Gly Lys Thr He Asp Ala Asn Gly Ser Lys Val Val Tyr Pro Asp 

450 455 460 

He Lys Met Met He Phe Ser Gly Asn Asn Pro Trp Asn His His Gin 
465 470 475 

Asp Arg Asn Arg Met Lys Gin Ala Phe His Lys Leu Glu Cys Val Val 
485 490 

Thr Val Asp Val Asn Trp Thr Ala Thr Cys Arg Phe Ser Asp He Val 
500 505 

Leu Pro Ala Cys Thr Thr Tyr Glu Arg Asn Asp He Asp Val Tyr Gly 
515 520 525 

Ala Tyr Ala Asn Arg Gly He Leu Ala Met Gin Ly. Met Val Glu Pro 

530 535 
Leu Phe Asp Ser Leu Ser Asp Phe Glu He Phe Thr Arg Phe Ala Ala 
545 550 555 



Val Leu Gly Lys Glu Lys Glu Tyr Thr Arg Asn Met Gly Glu Met Glu 
565 570 

Trp Leu Glu Thr Leu Tyr Asn Glu Cys Lys Ala Ala Asn Ala Gly Lys 
580 585 

Phe Glu Met Pro Asp Phe Ala Thr Phe Trp Lys Gin Gly Tyr Val His 
595 600 6°5 

Phe Gly Asp Gly Glu Leu Trp Thr Arg His Ala Asp Phe Arg Asn Asp 
610 615 620 

Pro Glu lie Asn Pro Leu Gly Thr Pro Ser Gly Leu He Glu He Phe 
625 630 635 

ser Arg Lys He Asp Gin Phe Gly Tyr Asp Asp Cys Lys Gly His Pro 
645 650 

Thr Trp Met Glu Lys Thr Glu Arg Ser His Gly Gly Pro Gly Ser Asp 
660 665 

Lys His Pro He Trp Leu Gin Ser Cys His Pro Asp Lys Arg Leu His 

e «n bob 
675 680 

Ser Gin Met Cys Glu Ser Arg Glu Tyr Arg Glu Thr Tyr Ala Val Asn 
690 695 70° 

Gly Arg Glu Pro Val Tyr He Ser Pro Val Asp Ala Lys Ala Arg Gly 
705 710 715 

He Lys Asp Gly Asp He Val Arg Val Phe Asn Asp Arg Gly Gin Leu 
725 730 



18 

L eu Ma Oly Ala Val Val Ser Asp Asn Phe Pro Thr Oly II. Val Arg 

740 745 
He His Glu Gly Ala Trp Tyr Gly Pro Val Gly Lys Asp Gly Ser Thr 

755 760 
Glu Gly Gly Ala Glu Val Gly Ala Leu Cys Ser Tyr Gly Asp Pro Asn 
770 775 

T i r,-,^ Thr . ser Lvs Leu Ala Gin Ala Cys Ser 
Thr Leu Thr Leu Asp He Gly Thr ser uya qqq 

785 790 795 

Ala Tyr Thr Cys Leu Val Glu Phe Glu Lys Tyr Gin Gly Lys Val Pro 
805 81U 

Lys Val Ser Ser Phe Asp Gly Pro He Glu Val Glu He 



820 825 



<210> 29 
<211> 244 
<212> PRT 

<213> Photobacterium phosphoreum 



<400> 29 „ T.^ Thr tpu He Trp Trp Ser Asn Asp Pro 

Thr He Leu Lys Asp Cys Lys Thr Leu lie irp y ^ 

1 5 10 

Xle Lys Asn Ser Gin Val Gly Trp Gin Cys Glu Thr His Gly Ser Tyr 
20 25 



Glu Tyr Tyr Ala Gin Leu Lys Gin Lys Val Ala Asp Gly Gly He Arg 

35 40 
Met lie Ser Val Asp Pro Val Val Ser Lys Ser Gin Lys Tyr Phe Asn 

50 55 
Cys Glu His Gin Tyr Val Asn Pro Gin Thr Asp Val Pro Phe Met Leu 



65 70 



tia Thr Leu Tyr Lys Glu Asp Leu Tyr Asp Lys Gin Phe 



85 9C 



Leu Glu Thr Tyr Thr Leu Gly Phe Asn Glu Phe Leu Pro Tyr Leu Leu 

100 105 

TjVS Thr Pro Glu Trp Ala Glu Pro 
Gly Thr Gly Lys Asp Lys He Ala Lys Tnr Fro 

115 120 
He Cys Gly val Lys Ala Glu Ala He Arg Glu Phe Ala Arg Gly Leu 

130 135 
val Lys Asn Arg Thr Met He Met Phe Gly Trp Ala Val Gin Arg Gin 
145 150 155 

Gin His Gly Glu Gin Pro Tyr Trp Met Gly Ala Val Leu Ala Ser Met 



165 170 



19 

L eu Gly Gin He Gly Leu Pro Gly Gly Oly He Ser Tyr Ser His Phe 



180 185 



Tyr ser Gly Val Gly Leu Pro Phe Ser Thr A la ,1a Gly Pro Gly Gly 

195 20U 
Phe Pro Arg A sn Val Asp Glu Gly Gin Gin Pro lie Trp Asn A sn Asn 

210 215 
Asp L eu Lys Ala Thr Val Arg Gin Phe Arg Ser Gin Asp Gly Leu Met 



225 



230 



Arg Ser Ser Asn 



<210> 30 
<211> 257 
<212> PRT 

<213> Shewanella massilia 



o" ser Trp Pro Leo He ,e» Glu HI. Ser Asp Thr lie val u. 

Trp ser Asn Asp Pro Tyr oye Asn Leo Gin Val Gly Trp Aso Ala Glo 

20 25 
Thr His Glu Ser Phe Ala Tyr Leu Ala Gin Leu Lys Glu Lys Val Lys 

35 40 
Gln Gly Lys He Arg Val He Ser He A sp Pro Val Val Thr Lys Thr 
50 55 

^ rv« rin Bin Leu Tyr Val Asn Pro Gin Thr Asp 
Gin Ala Tyr Leu Gly Cys Glu Gin Leu ^ 80 

65 70 75 

Val Thr Leu Met Leu Ala lie Ala His Glu Met He Ser Lys Lys Leu 
85 90 

^ ti mr, nv Tvr Ser Leu Gly Phe Glu Glu Phe 
Tyr Asp Asp Lys Phe He Gin Gly Tyr ber ue y ^ 

100 105 
val Pro Tyr Val Met Gly Thr Lys Asp Gly Val Ala Lys Thr Pro Glu 

115 120 
Trp Ala Ala Pro He Cys Gly Val Glu Ala His Val He A rg Asp Leu 

130 135 
Aia Lys Thr Leu Val Lys Gly Arg Thr Gin Phe Met Met Gly Trp Cys 
145 150 155 

He Gin A rg Gin Gin His Gly Glu Gin Pro Tyr Trp Met Pro Ala Val 

165 170 
L eu Ala Thr Met He Gly Gin He Gly Leu Pro Gly Gly Gly He Ser 



180 



185 



20 

„ Tip rlv val Pro Ser Ser Gly Ala Ala 
Gly His His Tyr Ser Ser II Gly val Pr 

195 200 



A1 , „ oiy ai, - «- S - « - G1 » S LVS 

210 21b 

P h e Asp Ser Ser Asp - W «T S « « PM 
225 230 

« g T rp He Asp Al. He Leu 01. ™ £ W « "» £ " 
245 " 

Gly 

<210> 31 
<211> 258 
<212> PRT 

<213> Escherichia coli 

ST^-r Trp Pro L.eu va! Leu 0!n » ser ,ys THr He Val - 
TrP Oly Ser Asp Leu Leu Lys Asa Ola «» — T *> T « 
* sp His Asp Tyr Olu Tyr Tyr Ma «. ~ W *■ W ~ 1. 
». Oiy 2 He olu « - - V f„ S " T " 

50 55 
„ is Gl u Tyr Leu Oly Oly Olu Hi, val Lys His He Ma V.l Asa Pre 

65 70 
Ola Tar Asp v.! Pro Lea Ola Leu "a Leu AX, His Tar Leu Tyr Ser 

Oiu Asa Leu Tyr « Lys Asa P„e Leu Ala Asa Tyr cy. val Oly P»e 

100 iU 
G1 » Ola P»e leu Pro Tyr Leu leu Oly Ola Lys Asp oly Ola Pro lys 

115 12U 
*s P Ala Ala Trp Ala Ola Lys Leu Ser oly lie Aap Ala Ola Thr He 

6 r g «y leu Al. Ar g Ola Mat Ala Ala Asa Ara Thr Ola He He Ala 



a , «.* rln His Gly Glu Gin Trp Ala Trp Met 
Gly Trp Cys Val Gin Arg Met Gin His faiy v» 1?5 

165 1,u 
n. val val lea Al, Ala Met leu oly Ola He Oly leu Pro Oly Oly 



180 185 



21 

Oly Phe Oly Phe Gly Trp His Tyr Asn Gly Ala Gly Thr Pro Gly Arg 

195 200 
Lys Gly val lie Leu Ser Gly Phe Ser Gly Ser Thr Ser He Pro Pro 

210 215 
Val His Asp Asn Ser Asp Tyr Lys Gly Tyr Ser Ser Thr He Pro lie 
225 230 

Ala Ar 9 Phe He Asp Ala lie Leu Glu Pro Gly Lys Val lie Asn Trp 



245 250 



Asn Gly 



<210> 32 
<211> 250 
<212> PRT 

<213> Rhodobacter sphaeroxdes 



O 4 ln 0 ThrAla Trp Pro Val Val Val Glu Asn Thr Asp Leu Met Val Phe 

5 1 0 

Trp Ala Ala Asp Pro Met Lys Thr Asn Glu He Gly Trp Val He Pro 

20 25 
Asp His Gly Ala Tyr Ala Gly Met Lys Ala Leu Lys Glu Lys Gly Thr 

Arg val lie Cys He Asn Pro Val Arg Thr Glu Thr Ala Asp Tyr Phe 
50 55 

. . w i q^r Pro Arq Pro Gin Thr Asp Val Ala Leu Met 

Gly Ala Asp Val Val Ser pro Arg 8Q 

65 70 
Leu Gly Met Ala His Thr Leu Tyr Ser Glu Asp Leu His Asp Lys Asp 

85 90 

Phe Leu Glu Asn Cys Thr Thr Gly Phe Asp Leu Phe Ala Ala Tyr Leu 

100 105 
Thr Gly Glu Ser Asp Gly Thr Pro Lys Thr Ala Glu Trp Ala Ala Glu 

115 120 
lie Cys Gly Leu Pro Ala Glu Gin He Arg Glu Leu Ala Arg Ser Phe 

-ioc 14 U 

130 135 

4" ion ala Ala Glv Trp Ser He Gin Arg Met 
Val Ala Gly Arg Thr Met Leu Ala Ala c^iy irp * ^ q 

145 150 155 

His His Gly Glu Gin Ala His Trp Met Leu Val Thr Leu Ala Ser Met 

165 170 
Ile Gly Gin He Gly Leu Pro Gly Gly Gly Phe Gly Leu Ser Tyr His 



180 



22 

n s« » «, oxy s« » »; - "» Gly *" £ 

Ile Ser Z Gly Sly Ly. »» V,l «. Of U. Trp L.u Ser 0» 

210 215 
S er Gly Ma Thr Ser He Pro Cys Ala Arg Val Val Asp Met Leu Leu 
225 230 

Asn Pro Gly Gly Glu Phe Gin Phe Asn Gly 
245 



<210> 33 
<211> 37 
<212> DNA 

<213> Shewanella massilia 

aaaatcggcg actactccac aggtgcaggc caaacta 



<210> 34 
<211> 37 
<212> DNA 

<213> Shewanella putrefaciens 
aaaatcggcg actactccac cggtgcaggc caaacca 



<210> 35 

<211> 37 

<212> DNA 

<213> Shewanella c 

aaaatcggcg actactccac aggtgcaggc caaacaa 



<210> 36 
<2H> 37 
<212> DNA 

<213> Escherichia coli 

acgggcggag attactctac cggtgctgcg caggtga 



<210> 37 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

: 2 22 0 3> Description of Artificial Sequence: Synthetic 
oligonucleotide 



23 



<400> 37 

cggcgactac tctacaggtg c 



<210> 38 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

lllll Description of Artificial Sequence: 
sequence 

<400> 38 

cggvgaytac tcbachggtg c 



<210> 39 
<211> 37 
<212> DNA 

<213> Escherichia coli 

acgggcggag attactctac cggtgcaggc caaacca 



<210> 40 
<211> 37 
<212> DNA 

<213> Rhodobacter sphaeroides 
tcg^cgggcg actattcgac cggcgcaggc caaacaa 



<210> 41 
<211> 37 
<212> DNA 

<213> Rhodobacter capsulatus 

ggcgcgggcg attattcgac cggcgctgcg caggtga 



<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

lllll Description of Artificial Sequence: Synthet 
oligonucleotide 



<400> 42 

ggcgactatt ctacaggcgc 
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<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<223> Description of Artificial Sequence: 
sequence 



<400> 43 

ggmgaytayt cbacmggygc 



